Recently [2], a new quantum gravity theory was presented in which the quantum effects were represented by the conformal degree of freedom of the spacetime metric. In this work we show that in the framework of this theory quantum gravity is nonlocal.
I. INTRODUCTION
In a recent work [2] The theory, primarily rests on the de-Broglie-Bohm quantum theory [1] , which is the causal counterpart of quantum mechanics. In Bohmian mechanics, any particle is always accompanied by an objectively real field exerting some force on the particle. This is called the quantum force. In the case of relativistic particles, the quantum potential is nothing but the mass of the particle. So the equation of motion of a relativistic particle is [2] :
where
and
The theory rests also on the de-Broglie ansatz that the presence of quantum force is identical to having a curved space-time. This fact can be seen simply by writing (1) in the HamiltonJacobi form:
Equation (4) can be rewritten as:
Accordingly, an appropriate action for quantum gravity is written in [2] . The corresponding equations of motion are:
where Ω is the conformal degree of freedom of the metric, λ is a lagrange multiplier and [2] that in this case λ = 0, and the equations of motion are: A special aspect of the quantum force is that it is highly nonlocal. This property, which can be seen from the equation (2) , is an experimental matter of fact [3] . Since the mass field given by (2) represents the conformal degree of freedom of the physical metric, quantum gravity is expected to be highly nonlocal. In the next section, this is shown explicitley for a specific problem.
II. ILLUSTRATION OF NONLOCAL EFFECTS IN QUANTUM GRAVITY
In order to illustrate how nonlocal effects can appear in quantum gravity through quantum potential, suppose that matter distribution is localized and has spherical symmetry.
Then, one has:
Suppose, furthermore, that matter is at rest:
One expects that at large r, where there is no matter, the background metric would be of the Schwartzschield form:
where r s is a constant (the Schwartzschield radius). The validity of this approaximation will be examined at the end. The equation of motion (12) relates E and Ω:
In order to calculate the conformal factor Ω, one needs the specific form of ρ. It must be a localized function at r = 0. So we choose it as:
Using the relation (16), the conformal factor can be simply calculated. This leads to:
from which we get:
Now it is a simple task to examine that the continuity equation (11) 
